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Dear Rosalind: 

I a m  t e r r ib ly  sorry t o  have made a tlbutchtl i n  measuring the 
birefringence of these films. Indeed, the birefringence is  - .OCg 
instead of + ,002. This mistake is  all. the more interest ing since 
the introduction of RNA in to  lmlv changes it from negative t o  positive 
birefringence, while the RNA i tself ,  paradoxically, has a negative 
birefringence. 
birefringent molecule into a protein shell, which i t s e l f  is negatively 
birefringent,  produces something which is posit ively birefringent? 
Here is>onundrum, indeed. 

How can it be tha t  introducing a negatively 

I found your manuscript quite interesting. I believe tha t  your 
explanation i s m  correct, namely, t ha t  the introduction of 
further water in to  these protein films does, i n  fac t ,  p u l l  apart  the 
hel ix  s o  t ha t  the repeat distance changes. 
an analogy between t e 
humidities with the photographd)of hemoglobin. There, by 
changing the salt concentration, he w a s  able t o  move the molecule i n  
and out over different distances, and w a s  thereby able t o  sample the 
transform of one molecule a t  different  points due t o  the a l te ra t ion  
of t h  l a t t e r  function. Here, by changing the water i n  the nucleic 
acid h protein helix, one is able t o  make the helix expand and 
contrect, thereby sampling the transform a t  different layer l i n e  
spacings. 
individual monomeric Wzits, but rather Something which A close t o  
the transform of t h i s  monomeric uni t  rotated around the axis. 
It seems, from your description, t ha t  the protein i s  able t o  go from 
a s t a t e  which has roughly 37 or  so uni ts  i n  three turns  

I think that one can make 
otograplswhich you have obtained alt di f fe ren t  

The transform i n  t h i s  case i s  not the transfo m of the 
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68 angstroms in to  something which has roughly two turns i n  45 angstroms 
perhaps with 25 units or so i n  t h i s  repeat distance, 
small changes i n  the positioning of the he l ica l  c o i l  changes the layer 
l i n e  spacings i n  t h i s  way. It is  apparently j u s t  an accident t ha t  the 
photographs t h a t  I had have the same spacing a s  TMV, implying tha t  the 
protein, at  t h i s  hydration packed i n  a manner which is  similar t o  the 
arrangement of the protein i n  the TMV, 154, Qn introducing more water, 
t h i s  apparently no longer holds. 
t h i s  by seeing whether I can t k f t eB f '  s which gave me the 
very bad pictures  which you saw a here,& e o m d h & w  llzc easing 1L humidity 
i n  t h i s  film w i l l  
I think that the demonstration of these change 
problem much more interesting, i n  tha t  it &%% poss ib i l i ty  of 
obtaining the complete transform fo r  the cylindricalkv symmetric 
monomeric uni t s  throughout reciprocal space i n  a way s i m i l a r  t o  w h a t  
was done with the hemoglobin. 

In other words, 

A t  any rate ,  I am going to  t e s t  

producahanges which you have described, 
kes the whole 

Newmarkc has sent me more of the TMV material and I hope t o  
However, the first batch that he sent me make- films 

proved t o  be unpolymerized, and s o  I am unable t o  do anything a t  the 
moment, Nowever, I hope t o  be able t o  do more work here i n  the short  
future , 

plans regarding the spring are s t i l l  somewhat indefinite,  
and I'll l e t  you know more about them l a t e r .  

Sincerely yours, 

Alexander Rich, M.U. 


